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Broad assumptions

PARP inhibitor sensitivity = f(HRD)

PARP inhibitors function by blocking Base Excision Repair



Potential predictive biomarker assays 
to identify HRD

ÅFunctional

ÅPhenotypic

ÅGenomic



Different tests give different results
Somatic and germline BRCA1and 

2 mutations c.20%¡¡¡¡
Platinum response 60ð65%
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TCGA, Nature (2011) 474:609

RAD51 assay 50%

Mukhopadhyay, Cancer Res (2012) 72:5675



Potential predictive biomarker assays 
to identify HRD

ÅFunctional

ÅPhenotypic

ÅGenomic



High grade serous ovarian cancer

Platinum 

Sensitive

Platinum resistant

= HR defective

Platinum response

Assumption: platinum sensitivity = f(HRD) = PARPi

sensitivity



Ledermann et al. Lancet Oncol (2014) 15:852

Response to platinum in relapse setting



Gelmonet al Lancet Oncol. (2011) 12:852-61

Platinum response as predictor of single agent response



Potential predictive biomarker assays 
to identify HRD

ÅFunctional

ÅPhenotypic

ÅGenomic



How can genomics identify the other 30%? 

Somatic and germline BRCA1and 2

mutations c.20%

TCGA Analysis 51%

TCGA, Nature (2011) 474:609

RAD51 assay 50%

Mukhopadhyay, Cancer Res (2012) 72:5675



Candidate panel gene sequencing ðlimited utility

Non -BRCA HR -pathway 

gene mutations are rare
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Cumulative frequency of 

non-BRCA HR gene 

mutations ð13%

Å Determined frequencies of mutations in 28 

HR genes in å250 women

Å 16 genes with low frequency mutations 

and 12 genes with no mutation found

Å siRNA knockdown of 28 HR genes in 

3 ovarian cancer cell lines (shown are 

siRNA of 10 genes in OVCAR-3)

Differential sensitivity to 
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IC50=half maximal inhibitory concentration.



Defective HR causes widespread genomic damage

Abkevichet al, Br J Cancer (2012) 107:1776



Comparative genomic hybridization (CGH) analysis 

from targeted deep NGS of cancer specimens

Log2 ratio
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>3,500 genome-wide SNPs sequenced to support copy number analysis 
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BRCA mut

LOH -high

Chromosome No.

LOH -low

Hypothesis 1: 

Ovarian cancer patients 

with high genomic LOH 

suggesting BRCA-like 

signature will respond 

to rucaparib.

Hypothesis 2: 

Ovarian cancer patients who 

are òBiomarker Negativeó 

(ie, with low genomic LOH) will 

not respond to rucaparib.

NGS=next-generation sequencing; mut=mutation; wt=wild type.

HRD causes genome-wide loss of heterozygosity (LOH) that can be 
measured by comprehensive genomic profiling based on NGS

BRCA wt



HGSC patients can be classified into three molecular 
subgroups: BRCAmut, BRCA-like, Biomarker Negative
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Initial genomic LOH cutoff derived from public data 
and prospectively tested in ARIEL2

TCGA and AOCS overall survival data used to develop LOH cutoff to identify 

HGOC patient tumors with BRCA-like signature

Prospective testing of prespecified cutoff in ARIEL2

Genomic LOH Cutoff
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TCGA. Nature. (2011);474:609 

Wang ZC et al. Clin Cancer Res. (2012);18:5806

Log-rank: P=0.0047

Hazard ratio=0.62 

High genomic LOH (n=97)

Low genomic LOH (n=212)
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Median overall survival: 
56.4vs 38.2months 

Independent predictor from 

BRCAmut status
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Myriad myChoicecutoff

Timmset al. Clin Cancer Res. (2016) 22:3764


